Stress-induced suppression of in vivo splenic cytokine production in the rat by neural and hormonal mechanisms.
The mechanisms mediating the effects of stress on immune function have yet to be fully described. In vitro studies have demonstrated a role for both the sympathetic nervous system (SNS) and the hypothalamic pituitary adrenal axis (HPAA) in regulating immune responses following exposure to various stressors. The purpose of the present set of experiments was to determine the in vivo contribution of the HPAA and SNS in regulating the effects of stress on lipopolysaccharide (LPS) induced splenic cytokine production. For this, rats with combinations of sham surgeries, splenic nerve cuts (SNC), and adrenalectomies (ADX) were exposed to 15 min of 1.6 mA intermittent footshock immediately following the intravenous (i.v.) injection of 0.1 microg of LPS. Although footshock was immunosuppressive to most indices of cytokine production, neither SNC nor ADX alone blocked the effects of stress on splenic immune function. However the combination of these two manipulations significantly abrogated the immunosuppressive effects of stress on cytokine production. Adrenal demedullation of animals with a SNC demonstrated that the SNS, not the HPAA, was primarily responsible for the immunosuppressive effects of stress.